Cell specific gene transfer and sustained transgene expression are goals of cutaneous gene therapy for tissue repair and regeneration. Adeno-associated virus serotype 2 (AAV2/2) mediated gene transfer to the skin results in stable transgene expression in the muscle fascicles of the panniculus carnosus in mice, with minimal gene transfer to the dermal or epidermal elements. We hypothesized that pseudotyped AAV vectors may have a unique and characteristic tropism and transduction efficiency profile for specific cells in the cutaneous wounds. We compared transduction efficiencies of cells in the epidermis, cells in the dermis, and the fascicles of the panniculus carnosus by AAV2/2 and three pseudotyped AAV vectors, AAV2/5, AAV2/7 and AAV2/8 in a murine excisional wound model. AAV2/5 and AAV2/8 result in significantly enhanced transduction of cells both in the epidermis and the dermis compared to AAV2/2. AAV2/5 transduces both the basilar and supra-basilar keratinocytes. In contrast, AAV2/8 transduces mainly supra-basilar keratinocytes. Both AAV2/7 and AAV2/8 result in more efficient gene transfer to the muscular panniculus carnosus compared to AAV2/2. The capsid of the different pseudotyped AAV vectors produces distinct tropism and efficiency profiles in the murine wound healing model. Both AAV2/5 and AAV2/8 administration result in significantly enhanced gene transfer. To further characterize cell specific transduction and tropism profiles of the AAV pseudotyed vectors, we performed in vitro experiments using human and mouse primary dermal fibroblasts. Our data demonstrates that pseudotyping strategy confers a differential transduction of dermal fibroblasts, with higher transduction of both human and murine cells by AAV2/5 and AAV2/8 at early and later time points. At later time points, AAV2/2 demonstrates increased transduction. Interestingly, AAV2/8 appears to be more efficacious in transducing human cells as compared to AAV2/5. The pseudotype-specific pattern of transduction and tropism observed both in vivo and in vitro suggests that choice of AAV vectors should be based on the desired target cell and the timing of transgene expression in wound healing for gene transfer therapy in dermal wounds.
INTRODUCTION
Chronic non-healing wounds represent a significant cause of morbidity and a substantial annual health care expense (1) . Standard wound management is often inadequate to completely heal these challenging wounds. Growth factor therapy is known to stimulate missing or dysfunctional components in the chronic wound setting, and may therefore represent an attractive strategy to heal these wounds. However, treatment of these wounds with topically applied recombinant growth factors has been shown to require large and repetitive doses to achieve even a modest improvement (2) , thereby minimizing the clinical utility. In this context, the use of gene transfer to overexpress vulnerary transgenes is an appealing strategy for the treatment of chronic non-healing wounds. We have previously reported the use of adenoviral-mediated gene transfer to deliver growth factor transgenes with promising results in animal models (3, 4) . The potential drawbacks in the clinical translation of this work are the inflammatory response to the adenovirus and the limited duration of transgene expression. Adenoviral-mediated gene transfer in wounds results in transgene expression limited to, at most seven days, in an immuno-competent host (3) . While this duration of transgene expression may be adequate to stimulate initial healing of the wounds, it offers no long-term protection. Prolonged gene expression may be necessary to maintain tissue integrity and improve treatment efficacy in certain clinical settings, where repeated tissue breakdown is observed at characteristically pre-disposed sites, such as in patients with diabetes, venous stasis and complex decubitus ulcers (1) .
Gene transfer with more durable transgene expression has been reported in a variety of tissues including brain, retina, liver, lung, and muscle, using lentiviral and adeno-associated virus (AAV)-based vectors (5-7). Efficient and long-term gene transfer in murine skin has been demonstrated using both HIV-based recombinant lentiviral vectors (8) and AAV vectors (serotype 2) (9). However, lentiviruses are associated with an increased risk of oncogenic transformation from insertional mutagenesis (10) . In contrast, AAV vectors have a better safety profile and a lower risk for insertion events (6) . This led us to investigate AAV vectors as a durable gene transfer strategy. Although several reports demonstrate AAV-mediated gene transfer in the skin with vulnerary effects, transgene expression has been limited to the panniculus carnosus, a thin muscular layer deep to the dermal elements in loose skinned animals (9, 11, 12) . In vivo gene transfer with AAV2/2 to the epidermal and dermal elements of the skin has been particularly inefficient (13) . While the results of these reports highlight the tropism of AAV2/2 for muscle fibers and suggest that AAV2/2 can be used for targeted muscle therapy, its clinical application is limited where the epidermal and dermal cell types are the target populations.
The capsid is a major determinant of vector tropism. An AAV pseudotyping strategy is one that replaces the capsid of AAV2 with the capsid of another AAV serotype. For example, an AAV2/5 vector has the genome of AAV2 but has the capsid of AAV5. This change in the AAV serotype capsid could potentially result in a unique tropism for each pseudotyped vector. Previous studies have reported that pseudotype AAV2/5 has significantly greater transduction of muscle when compared to AAV2/2. Additional pseudotypes AAV2/7 and AAV2/8 have demonstrated robust and tissue specific transduction profiles in liver, pancreas and cardiac tissue (14) (15) (16) . However, there have been no previous reports on the tropism of these pseudotyped AAV vectors with respect to their ability to transduce specific cell types in cutaneous wounds. Taken together, we hypothesize that each pseudotyped AAV vector may have a unique characteristic tropism and transduction efficiency for specific cells within cutaneous wounds. To test this hypothesis, we compared transduction efficiencies in vivo to cells in the epidermis, cells in the dermis and the fascicles of the panniculus carnosus between AAV2/2 and three pseudotyped AAV vectors, AAV2/5, 2/7 and 2/8, in a murine excisional wound model. To establish a clinical relevance of our findings, we further characterized and compared cell specific transduction efficiencies of the AAV2/2 and pseudotyed AAV2 vectors in vitro using primarily isolated murine and human dermal fibroblasts.
METHODS AND MATERIALS

Adeno-associated virus production
Single strand recombinant adeno-associated viral vectors AAV2/2, 2/5, 2/7 and 2/8 were obtained via a Material Transfer Aggrement from the Vector Core at the University of Pennsylvania (Kindly made available by James Wilson, MD, PhD). Vectors were produced as previously described (14) . The AAV2/2 serotype was constructed by standard transfection protocols and purified by single step heparin chromatography. A pseudotyping strategy was used to produce AAV vectors packaged with the capsid proteins of AAV5, AAV7 and AAV8 ( Figure 1 ). Recombinant AAV genomes equipped with AAV2/2 inverted terminal repeats (ITRs) were packaged by triple transfection of 293 cells with cis-plasmid, adenovirus helper plasmid and a chimeric packaging construct where the AAV2/2 rep gene is fused with cap genes of other AAV serotypes. To create the chimeric packaging constructs, the XhoI site of p5E18 plasmid at 3,169 bp was ablated, and the modified plasmid was restricted with XbaI and XhoI in a complete digestion to remove the AAV2/2 cap gene and replace it with a 2,267-bp SpeI/XhoI fragment containing AAV5, AAV7 or AAV8 cap gene. For all AAV vectors, the cDNA bacterial β-galactosidase or green fluorescent protein (GFP) was inserted as a reporter and vectors were driven by a CMV promoter. Pseudotyped recombinant vectors were purified by the standard CsCl 2 or iodixinol sedimentation method. Genome copy (GC) titers of AAV vectors were determined by TaqMan (Applied Biosystems, Foster City, CA) analysis, using probes and primers targeting SV40 poly (A) region.
Wound Healing Model
All animal procedures were approved by the Instituational Animal Care and Usage Committee of the Children's Hospital of Philadelphia. C57BL/6J mice (Charles River Laboratories, Wilmington, MA) at 8 weeks of age were anesthetized with methoxyflurane inhalation (0.5ml titrated), shaved and skin prepared with betadine (Purdue, Stamford, CT). Using an 8mm dermal punch biopsy (Miltex, Beth Page, NY) the skin was marked and excised sharply leaving the panniculus carnosus intact. Two 8 mm excisional wounds were created in the dorsum per animal. A transparent sterile dressing was then applied circumferentially around the trunk of the animal (3M Healthcare, St. Paul, MN). Animals were housed in separate cages until harvest. Animals were euthanized by CO 2 inhalation, followed by cervical dislocation at 28 days post injection.
Experimental Design
To compare the transduction efficiencies of AAV2/2 and the pseudotyped vectors, bilateral 8 mm wounds were created on the dorsum of C57BL/6J mice (n=25). 1 × 10 11 Genome Copies of AAV2/2, AAV2/5, AAV 2/7 or AAV 2/8 in 30μl of PBS (Gibco, Long Island, NY) or 30 μl PBS alone for control (n=10 wounds per vector and control) were injected onto the wound bed with a Hamilton 50 μl syringe (Hamilton Company, Reno, NV) and 30 ½ gauge needle. Injections were mixed with 5 μl of India ink to facilitate histologic identification of the wound. At 28 days post injection, wounds were analyzed for transgene expression in the cells of the epidermis, cells in the dermis and fascicles of the panniculus carnosus.
Tissue Processing and Histology
After the mice were euthanized, wounds were harvested, and stained for β-galactosidase activity. Wounds were rinsed in cold PBS, kept separately and fixed in 0.5% glutaraldehyde for 10 minutes, and X-gal stained with a solution containing 1 mg/mL of 5-bromo-4-chloro-3-indoyl-β-D-galactopyronidase, 5 mmol/L K 3 Fe(CN) 6 , 5 mmol/L K 4 Fe(CN) 6 , and 1 mmol/L MgCl 2 in PBS, pH 7.4, overnight at 37 °C. Wounds were then fixed in 10% neutral buffered formalin (Sigma, St Louis, MO) for 16 hours. Post-fixed X-gal stained tissues were mechanically processed and paraffin embedded. Serial 5 μm sections from the paraffin embedded wounds were obtained using a RM 2035 microtome (Leica, Heidelberg, Germany), collected on Superfrost Plus slides (Fisher, Pittsburgh, PA) and counterstained with 0.5% nuclear fast red.
Quantification of transduction efficiencies
Photomicrographic images were acquired using a DMRBE light microscope (Leica, Heidelberg, Germany) and Carl Zeiss lens at magnifications of 5x, 20x and 40x and the lacZ positive cells were counted with computer assisted image analysis software (Scanalytics, Fairfax, VA). The presence of India ink particles confirmed the site of the prior viral injection. A minimum of five sections per wound were analyzed for transgene expression signified by cell specific β-gal staining. The techniques for quantification of transduction efficiency were modified based on the characteristics of the three different cellular targets being examined. For quantification of transduction efficiencies of cells in the epidermis, the number of β-gal positive cells were counted and expressed as percentage of the total number of epidermal cells in the re-epithelialized wound. The margins of the wound bed were defined by the presence of India ink particles in the underlying dermis and the typical morphologic changes characteristic of scar formation, including a dropout of dermal appendages. In addition, the epidermis is typically hypertrophied at the wound margins and flattened over the wound bed. The transduction of supra-basilar and/or basilar keratinocytes was also noted. Basilar keratinocytes were defined as cells with typical keratinocyte morphology with contact to the basement membrane at the epidermal-dermal junction. The transduction of the fascicles of the panniculus carnosus were determined similarly by defining the extent of wound bed and then counting the number of β-gal positive fascicles which is then expressed as percentage of the total number of fascicles in the defined wound bed. To appropriately assess transduction efficiency to the cells in the dermis, the mean number of β-gal positive cells was calculated from 10 high-powered fields (40x magnification images) evenly distributed throughout the similarly defined wound bed. The assessment of transduction efficiency for cells of the dermis was modified because of the much larger region of interest, as well as, to control for topographic variability in the dermis of the wound bed. All quantification was performed on blinded slides by a research fellow trained in wound morphology, to ensure consistant analysis of the different compartments of skin as per the above stated methodology.
Cell Culture
Human dermal fibroblasts were obtained from Life Technologies (Grand Island, NY). Primary adult murine dermal fibroblasts were isolated in our laboratory from skin of C57BL/6J mice, (purchased from Jackson Labs, Bar Harbor, ME). Protocol was approved by Cincinnati Children's Hospital Medical Center Institutional Animal Care and Usage Committee. The fibroblast cultures was maintained in Dulbecco's modified Eagle's Media (DMEM) (GIBCO, Carlsbad, CA) supplemented with 10% bovine growth serum (BGS) (Hyclone, Logan, UT) and penicillin 100 units / streptomycin 100 μg / amphotericin B 0.25 μg (PSF) (Invitrogen, Carlsbad, CA) at 37° C with 5% CO 2 , and cells before passage 10 were used for experiments.
In vitro Comparision of transduction efficiencies of AAV and pseudotyped vectors
Human or mouse fibroblasts were transduced by seeding 20000 cells each to 4-well chamber slides in normal culture media. After 24 hrs, cells were transduced with AAV2/2 and pseudotyped AAV2/5, 2/7 and 2/8 GFP reporter vectors. AAV vector preparations were added at multiplicity of infection (MOI of 100000), in fresh media. Cells were infected for 24 hrs, at which time the AAV preparations were removed and chambers slides were rinsed. These cells were expanded for 7 days and GFP positive cells were counted in each AAV preparation using Nikon 80I microscope and Nikon Elements analysis software. A total of 150-200 cells were counted in 6-10 20x magnification fields per AAV preparation. The mean of percentage of transduced cells per AAV prep are reported.
Statistical Analysis
All data are presented as mean±SEM. Student's t-test and ANOVA were used for assessing transduction efficiencies of the AAV vectors to the epidermis, dermal wound matrix and panniculus carnosus. Probability values of p<0.05 were interpreted to denote statistical significance.
RESULTS
Effects of AAV Vectors on Wound Healing
In the current study, none of the AAV treated animals displayed any adverse effects as a result of vector administration. Both vector treated and PBS treated control animals heal their wounds by 7 days post wounding, which is consistent with previous reports of wounds of this size and type (4, 17) . In addition, there are no observable deficiencies and no histologic differences in wound healing in AAV treated animals compared to PBS controls at 28 days post wounding (Figure 2 ). Both AAV treated and PBS treated control wounds demonstrate characteristic scar formation consistent with normal healing of excisional wounds, with flattened epidermis and loss of dermal appendages. Histological examination demonstrated no apparent difference in the degree of scarring between wounds treated with AAV vectors or PBS control.
Tropism and Transduction Efficiency of AAV2/2 in Excisional Wounds
To compare tropism and transduction efficiency profiles of the pseudotyped AAV vectors, we first needed to define the tropism and transduction efficiency profile for AAV2/2. To assess vector tropism, the wound was divided into three cellular compartments for gene transfer, the cells in the epidermis, the cells in the dermis and the fascicles of the panniculus carnosus. AAV2/2 administration results in a low rate of gene transfer to the epidermis (11.7%±2.9) and minimal gene transfer to the dermis (2.7±0.5 cells/hpf). The majority of epidermal cells transduced by AAV2/2 consist primarily of supra-basilar keratinocytes. However, AAV2/2 administration results in efficient gene transfer to the panniculus carnosus, transducing 33.1%±2.1 of fascicles (Figure 3 ).
Tropism and Transduction Efficiency of Pseudotyped AAV Vectors in Excisional Wounds
We next assessed the tropism and transduction efficiency profiles of the three pseudotyped AAV vectors, AAV2/5, AAV2/7 and AAV2/8. At 28 days post wounding, AAV2/5 is highly efficient in transducing the cells in the epidermis (80.3%±11.6) with expression in both basilar and supra-basilar keratinocytes. However, AAV2/5 results in less transduction of the dermal cells (18.4±2.1 cells/hpf) and minimal gene transfer to the fascicles of the panniculus carnosus (3.6±1.3%). Gene transfer to the panniculus carnosus was limited to myocytes actively regenerating in the wound bed. In contrast, AAV2/7 results in limited gene transfer to the epidermis (5.5% 5.4) and the dermis (2.6±0.6 cells/hpf), but efficient gene transfer to fascicles of the panniculus carnosus (83.6%±10.6). AAV2/8 administration results in efficient gene transfer to cells in the epidermis (64.3%±25.3), dermis (7.2±1.4 cells/hpf), and the fascicles of the panniculus carnosus (91.2%±4.4). In contrast to AAV2/5, expression in the epidermis with AAV2/8 is mainly observed in the supra-basilar keratinocytes (Figure 3) .
Comparison of AAV2/2 and Pseudotyped AAV Vectors in Wound Healing
In the epidermis, AAV2/5 (AAV2/5 80.3%±11.6 vs. AAV2/2 11.7%±2.9, p<0.05) and AAV2/8 (AAV2/8 64.3%±25. Table 1 . Representative images are displayed in Figure 2 .
Comparison of AAV2/2 and Pseudotyped AAV Vectors transduction efficacy using human and mouse fibroblasts in vitro culture
There is no evidence of vector toxicity at high MOI of 100000 in any culture. In murine fibroblasts at day 3 post transduction, AAV2/5 had maximal gene transfer (75.6%±1.46), followed by AAV2/8 (53.2%±3.9) and AAV2/2 (43.0%±4.2). Both AAV2/5 and AAV2/8 demonstrate significantly higher transduction efficiencies compared to AAV2/7 (26.2% ±2.5) ( Figure 4A ). Human fibroblasts are also differentially transduced by the AAV pseudotyped vectors. AAV2/8 had maximal transduction efficiency in human fibroblasts (80.4%±2. 
DISCUSSION
The purpose of this study is to determine if a pseudotyping strategy with AAV vectors can result in distinct tropism profiles for the individual AAV vectors. Our results demonstrate that pseudotyping recombinant AAV vectors produces distinct tropism and efficiency profiles in the three cellular compartments of the skin in a murine wound healing model. AAV2/5 and AAV2/8 result in gene transfer to the cells in the epidermis and dermal matrix, with significant enhancement of gene transfer when compared to AAV2/2. These results suggest that the pseudotyping strategy can potentially be used as a targeted gene transfer treatment for specific disease states characterized by deficiencies in individual skin compartments.
Altering gene transfer efficiencies and tropism profiles by pseudotyping or mutating AAV vector capsids have been previously reported, but AVV2/5, 2/7, and 2/8 have not been examined in wound healing (18) (19) (20) (21) (22) . Our results suggest that the transduction of cells in an excisional wound with AAV2/2 and these pseudotyped AAV vectors have no deleterious effects on the wound healing process, which is consistent with AAV vector administration in other applications of wound repair (11, 23, 24) . This is an advantage over adenoviral based vectors, which can impair wound healing in the absence of a vulnerary transgene due to the augmented inflammatory response to the adenovirus (25) .
Proof of concept of the effectiveness of AAV-mediated gene transfer therapy has been demonstrated in work by other groups. An AAV construct carrying the vascular endothelial growth factor (VEGF) transgene was administered to diabetic mice wounds and resulted in significantly improved wound neovascularization and accelerated wound healing (11) . However, the authors conceded that the VEGF transgene expression was limited to the muscular panniculus carnosus. This tissue acted as a platform for transgene expression in the bed of the wound. While these results in diabetic mice were promising, they have limited clinical applicability because of the lack of a muscle "platform" in humans to facilitate growth factor production in the wound bed. In the current study, AAV2/5 and AAV2/8 result in efficient gene transfer, not only in the panniculus carnosus but also in the cells of the dermal and epidermal compartments. It should be noted that the authors intentionally did not use a vulnerary transgene, as the goal of this study is to determine if the pseudotyping strategy can result in unique vector tropism profiles. The tropism exhibited by these pseudotyped AAV vectors makes them more attractive as vectors for clinical translation in wound healing applications.
There is one previous report utilizing AAV2/5 in vivo, in which the vector was injected subcutaneously into intact murine skin, with transgene expression limited to the panniculus carnosus (26) . In contrast, in our study, we found minimal gene transfer to the panniculus carnosus. Interestingly, the few cells of the panniculus carnosus that were transduced by AAV2/5 consisted of newly formed muscle fibers at the regenerating edge of the panniculus carnosus, indicating little to no transduction of differentiated myocytes. Additionally, we also observed excellent gene expression in the cells of the dermis and epidermis. A noteworthy advantage of AAV2/5 is its ability to transduce the basilar keratinocytes. Basilar keratinocytes are highly active in the re-epithelialization process, and have also been demonstrated to contain a putative epidermal stem cell population (27) . This enhanced transduction efficiency and distinct tropism profile may be due to the fact that the wound represents a dynamic microenvironment with high cellular turnover. The cells are not in their normal extra cellular environment and are exposed to cytokines, chemokines and other mediators that largely differ from uninjured skin. The wound itself may provide a unique exposure of cellular receptors and the rolling migration of keratinocytes in the process of re-epithelialization may make the keratinocytes more vulnerable to AAV-mediated gene transfer than in intact skin.
In vitro transduction of human and mouse primary fibroblasts demonstrate that, similar to the in vivo murine model, AAV2/5 and AAV2/8 had higher transduction efficiency rates compared to AAV2/2 or AAV2/7. Similar to the in vivo wound experiments, AAV2/5 maximally transduced mouse fibroblasts in in vitro culture experiments. Notably, AAV2/8 is more efficacious r in gene transfer to human cells, as compared to the other pseudotyped AAV vectors. An interesting observation is that AAV2/8 transduces about 75% cells within 3 days after infection, and continues to increase in transduction efficiency. This suggests that depending on the nature of the wounds and the requirements of transgene expression, AAV2/8 is optimal for delivery for gene transfer applications that require early transgene expression, as well as for stable long term expression. However, by day 7, AAV2/2 demonstrates similarly high transduction efficacy, suggesting that AAV2/2 can be used for therapy where sustained expression of targeted genes/ factors are required. However, immunologic tolerance may be developed to the vectors in vivo, rendering multiple vector administrations impossible. Boutin et al. (28) reported that sero-prevalence of antibodies against AAV8 is only moderate in human population when compared to AAV2, potentially facilitating immune escape of AAV8 vectors in vivo. Pseudotyping strategy can provide the additional benefit of repeated administration of the transgenes using different capsid serotypes to minimize immunologic reaction. This strategy can facilitate gene therapy for the treatment of chronic skin diseases, where multiple administrations of transgenes may be necessary to promote healing. Lastly, high MOIs were utilized for all vectors for the in vitro transduction of dermal fibroblasts. This was recommended for maximal vector transduction, because AAV vectors do not function well in in vitro cultures. It is established that AAV vectors have maximal transduction efficacy in vivo, as they need other supporting cytokines and enzymes for efficacious transduction. In this context, the experimental conditions of the in vitro experiments should mimic the in vivo environment to fully appreciate the benefits of AAV pseudotyping strategy for targeted gene therapy.
When using AAV vectors, the possibility of insertional mutagenesis must be considered. It has been reported that the rate of insertion events with recombinant AAV vectors may be higher than previously appreciated (29) . It would be important to know if the increased transcriptional activity of re-epithelializing keratinocytes in wound healing predisposes them to insertion events. Lastly, a 28-day time point may considerably underestimate transduction efficiency. In a rapidly proliferating cell population like the epidermis, it is possible that transduced epidermal cells may have already been sloughed. Similarly, in the dermal compartment, as normal wounds complete re-epithelialization many of the cells within the granulation tissue undergo apoptosis, which may further underestimate transduction efficiency. It is interesting to note that we performed the in vivo transduction and tropism experiments in normal/acute cutaneous wounds, which are known to heal at a maximal rate. Even in this maximal healing wound model, the AAV pseudotyped vectors demonstrated specific tropism and stably expressed reporter genes until 28 days, demonstrating their potential for the treatment of chronic wounds. Chronic wounds such as diabetic and pressure ulcers and epidermolysis bullosa are known to reoccur at predisposed sites, as a direct consequence of a less than satisfactory healing of the initial wound incidence. Sustained and long term targeted growth factor delivery using pseudotyped vectors may provide the necessary strength and protection to these wounds and decrease wound reoccurrence incidences.
We have demonstrated that pseudotyping recombinant AAV vectors produces distinct tropism and efficiency profiles in the three cellular compartments of the skin in a wound healing model. Both AAV2/5 and AAV2/8 administration results in significantly enhanced gene transfer in target cellular compartments and may have advantages for gene transfer applications in wound repair, as well as other gene therapy applications in skin. AAV is composed of single stranded DNA and contains two genes: a "Rep" gene (that codes for proteins which control viral replication, structural gene expression, and integration into the host genome) and a "Cap" gene (that codes for capsid structural proteins). A pseudotyping strategy was used to produce three AAV vectors with the genome of AAV2 (REP) packaged with the capsid (CAP) proteins of AAV5, AAV7 and AAV8 to obtain AAV2/5, AAV2/7, and AAV2/8 vectors. The capsid is a major determinant of vector tropism, therefore the change in the AAV serotype capsid could potentially result in a unique tropism for each pseudotyped vector. Comparison of transduction efficiencies of AAV2/2 and pseudotyped vectors AAV2/5, AAV2/7 and AAV2/8 in wounds. In the cells of the epidermis, both AAV2/5 and AAV2/8 resulted in significantly increased transduction efficiencies compared to AAV2/2 (A). Similarly, in the cells of the dermis, AAV2/5 and AAV2/8 resulted in higher gene transfer than AAV2/2 (B). In the skeletal muscle layer panniculus carnosus, AAV2/7 and AAV2/8 resulted in more muscles fascicles transduced than AAV2/2 (C). High powered fields (HPF40x magnification images) (* p<0.05, ** p<0.001, *** p<0.0001). Comparison of transduction efficiencies of AAV2/2 and pseudotyped vectors AAV2/5, AAV2/7 and AAV2/8 in in vitro cultures of murine and human fibroblasts at day 3 and day 7 post vector administration. In murine fibroblasts at day 3 post transduction, AAV2/5 had maximal gene transfer (A). In human fibroblasts, AAV2/5 and AAV2/8 had higher transduction efficiencies (B). At 7 days after AAV administration, the percentage of transduced cells in all the vector preparations increased significantly compared to day 3. AAV2/5 continued to demonstrate higher transduction efficiency in murine cells (4C). In human fibroblasts, both AAV2/2 and AAV2/8 show higher gene transfer rates (4D). High powered fields (HPF-20x magnification images) (* p<0.05, ** p<0.001, *** p<0.0001).
